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[57) ABSTRACT

A recessed hghting fixture system comprising a power
service module which includes sockets for receiving
fluorescent light lamps, a ballast for driving each of the
light lamps, and a field adjustable connector which 1s
electrically connected to the sockets and the ballasts.
The power service module mounts in 2 mounting frame
assembly which 1s mounted in the ceiling. A primary
terminal block i1s provided in the mounting assembly
and 1s connected to the main power supply. When
mounted in the mounting assembly, the field adjustable
connector connects to the primary terminal block, thus
connecting the light lamps and ballasts to the main
power supply. The field adjustable connector is four-
pole pre-wired for providing single phase or dual phase
power supply to the ballasts of the respective fluores-
cent light lamps.

15 Claimc 6 Drawing Sheets
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REMOVABLE POWER SERVICE MODULE FOR
RECESSED LIGHTING SYSTEM

BACKGROUND OF THE INVENTION

The present invention relates to a recessed lighting
system and more particularly to a power service module
which removably fits into a recessed lighting fixture and
drives fluorescent light lamps received therein.

INlumination systems for offices and homes have
evolved into complex systems which are designed to be
sensitive to many human and other environmental fac-
tors. Some illumination systems are controlled by mi-
croprocessors for changing the level of brightness of
hghts throughout a room or building.

It 1s desirable to have the capability to make adjust-
ments to particular light fixtures after the primary con-
trol system i1s wired. Moreover, the need exists to ex-
pand design flexibility in systems, such as daylighting
and energy conservation systems.

SUMMARY OF THE INVENTION

It 1s a primary object of the present invention to pro-
vide a hghting system which allows for flexibility in the
control of power to light lamps in a light fixture.

It 1s another object of the present invention to pro-
vide a recessed lighting fixture having a power service
module which removably fits in a ceiling mounted re-
ceptacle, receives light lamps, and controls the supply
of power to drive the light lamps.

It 1s still another object of the present invention to
provide a recessed lighting fixture comprising an elec-
trical power service module which removably fits into
a ceilling mounted receptacle, receives fluorescent light
lamps therein and which can be adjusted to control the
dehvery of power to the light lamps. d

Briefly, the present invention is directed to a power
service module for use in a ceiling mounted recessed
lighting fixture system. The power service module in-
cludes sockets for receiving fluorescent light lamps, a
ballast for driving each of the light lamps, and a field
adjustable connector which is electrically connected to
the sockets and the ballasts.

The power service module mounts in a mounting
frame assembly which i1s mounted in the ceiling. A
primary terminal block is provided in the mounting
frame assembly and is connected to the main power
supply. When properly mounted in the mounting frame
assembly, the field adjustable connector connects to the
primary terminal block, thus connecting the light lamps
and ballasts to the main power supply.

The primary terminal block and field adjustable con-
nector are mating parts. The field adjustable connector
1s four pole pre-wired, for example for providing single
phase, dual phase or three phase power supply to the
ballasts of the respective fluorescent light lamps. Plug
members 1n the field adjustable connector are remov-
able and adjustable to provide the desired power sup-
ply.

The above and other ob_]ects and advantages will
become more readily apparent when reference 1s made
to the following description taken in conjunction with
the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 1s a perspective view of the power service
module according to the present invention and a mount-

5

10

15

20

23

30

35

40

43

50

55

65

2

Ing pan into which the power service module is
mounted.

FI1G. 2 1s a side view of the electrical power service
module according to the present invention.

FIGS. 3A and 3B are enlarged side views illustrating
mounting of the power service module into the mount-
Ing pan.

FIGS. 4A and 4B are side views of the secondary
supply terminal block mourited on the power service
module. '

FIG. 5A i1s a side view of the primary supply terminal
block mounted on the mounting pan and which receives
the secondary supply terminal block.

FIG. 5B is a bottom view of the primary supply ter-
minal block.

FIGS. 6-8 are diagrams illustrating electrical connec-
tions made between the power service module and the
mounting pan to effect single phase and multi-phase
power supply.

DETAILED DESCRIPTION OF THE
DRAWINGS

Referring first to FIG. 1, the power service module is
generally shown at 14 as part of a recessed lighting
system 10. The recessed lighting system 10 comprises a
mounting frame assembly 12 which fits into the ceiling
and receives the power service module 14. Adjustable
mounting brackets 16 are provided on the lateral sides
of the mounting frame assembly 12 to allow for adjust-
able vertical mounting of the mounting frame assembly
12. The power service module 14 receives fluorescent
light lamps (FIGS. 4 and S) and supplies power to drive
the fluorescent light lamps. As is well known in the art,
additional hardware such as a reflector, radial parabolic
louvers and lucite lenses may be attached to the mount-
ing frame assembly 12 beneath the fluorescent light
lamps supported by the power service module 14. As
will be explained in more detail hereinafter, the power
service module 14 fits into a locked position in the
mounting frame assembly 12 through a ceiling aperture
18 of the mounting frame assembly 12.

Turning now to FIG. 2, the power service module 14
will be described in greater detail. The power service
module 14 comprises a mounting plate 22 supporting
thereon three ballasts 24, 26 and 28. A lamp socket
holder 30 attaches to the bottom of the mounting plate
22 and supports a lamp socket module 32 for receiving
three fluorescent lamps. A snap closure member 34 is
provided for connecting the power service module 14
to the mounting frame assembly 12, as will be explained
1in more detail hereinafter. Side walls 36 are shaped in a
semi-parabolic configuration and close the space be-
tween the lamp sockets 32 and the mounting plate 22. A
plastic cap 38 1s provided to fit into each of the sockets
of the lamp socket module 32 that are not being used.
Secured to the undercarriage portion of thée power
service module 14 is a field adjustable connector 40
(also referred to as a secondary terminal block). The
field adjustable connector 40 is a four-pole plug assem-
bly which 1s pre-wired and is adjustable for single, dual
or three phase circuit arrangements and for integration
with a microprocessor-based energy management con-
trol system. The ballasts 24, 26 and 28 may be Class “P>
NPF Reactor ballasts, rated at 118 V, 60 Hz.

FIGS. 3A and 3B illustrate the attachment of the
power service module 14 to the mounting frame assem-
bly 12. The mounting frame assembly 12 comprises a
wiring compartment 42 supporting a primary supply
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terminal block 44. The field adjustable connector 40 of
the power service module 14 comprises phase contact
plugs 46 designed to mate with and be received by
individual terminals (see FIG. §B) in the primary supply
terminal block 44 in the mounting frame assembly 12.
The field adjustable connector 40 and the primary sup-
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ply terminal block 44 are manufactured by WAGO

Kontakttechnik GmbH, model Nos. 277-123, 277-124,
277-125 (secondary terminal block 40) and 277-121 and

277-131 (primary terminal block 44). Guide members 48
and §0 are provided on the power service module 14
proximate the field adjustable connector 40. In addition,
an alignment member 52 1s provided in the wiring com-
partment 42 to cooperate with the guide member 50.
The field adjustable connector 40 is inserted into the
wiring compartment 42 to mate with the primary sup-
ply terminal block 44. The snap closure member 34 fits
around the wall of the wiring compartment 42 to secure
the power service module 14 in the mounting frame
assembly 12.

Turning to FIGS. 4A and 4B, the field adjustable
connector 40 is shown 1in detail. It comprises a fixing
foot member 53 and a plurality of phase contact plugs
46. The fixing foot member 53 comprises a channel 335
cut therein for receiving the phase contact plugs 46.
Each of the phase contact plugs 46 are designed to be
removably positioned in the channel 85. Two of the
phase contact plugs 46, those for the neutral and ground
feed, are designed as a single piece uniquely shaped to
prevent incorrect connections. The remaining phase
contact plugs 46, those for phase 1, phase 2 and phase 3
feed, are identical in shape. All of the phase contact
plugs 46 may be inserted into and removed from the
channel §5 to provide for simple adjustment of electri-
cal connections by positioning the phase contact plugs
46 in the position designated by the label on the exterior
of the foot member 53. Each phase contact plug 46 has
receiving holes §7a and a contact terminal 576 for con-
necting with electrical wires, and a terminal pin 37c.
Also provided on each phase contact plug 46 are plastic
plug members §7d and 57d designed to fit in corre-
sponding channels in the primary supply terminal block
44, as will be described in more detail hereinafter. The
power supplied to the ballasts can be controlled by
simply inserting a phase contact plug 46 in the appropri-
ate position in the foot member 83 of the field adjustable
connector 40. The connections to the ballasts are made
to the phase contact plugs 46 before the phase contact
plugs 46 are inserted into the foot member 83.

FI1GS. §SA and 3B illustrate the primary supply termi-
nal block 44 in detail. Like the field adjustable connec-
tor 40, the primary supply terminal block 44 comprises
receiving holes 58 and a contact terminal 58% for each
of the ground, neutral and phase l-phase 3 terminals,
which are so labelled on the exterior of the block 44. As
shown in FIG. §B, a main power supply 60 is appropri-
ately connected to the corresponding ones of the
contact terminal 585. The block 44 also comprises an
open bottom portion 89 having slots 59g designed to
receive the plastic plug members §7¢ and §74 of the
phase contact plugs 46 so as to guide each terminal pin
87¢ into a designated terminal (not shown). Conse-
quently, each phase contact plug 46 is received by its
own slot §9¢, and moreover, the slots are shaped to
ensure that only the neutral and ground connections in
the field adjustable connector 40 mate with the neutral
and ground connections in the primary supply terminal
block 44.
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FIGS. 6-8 illustrate various electrical connections
which may be effected through the power service mod-
ule 14 to control the illumination of the fluorescent
lamps 62 connected thereto. In each figure, the primary
supply terminal block 44 is connected 10 a main power
supply 60 which comprises a neutral wire; a ground
wire, and one or more different phases of power

supplies. The main power supply 60 may be controlled
by a microprocessor-based energy management control

system. All of the connections between the ballasts 24,
26 and 28 and the sockets of the corresponding ones of
the fluorescent lamps 62 are established internally of the
power service module 14 at manufacture. Each of the
baliasts 24, 26 and 28 and the fluorescent lamps 62 1s also
appropriately connected to the field adjustable connec-
tor 40.

Specifically, in FIG. 6, a single phase arrangement is
shown in which each ballast is connected to the ground
and neutral terminals and to one phase power supply
terminal. In this manner, each one of the fluorescent
light lamps 62 1s driven at the same phase by its respec-
tive ballast.

In FIG. 7, a double phase arrangement i1s shown.
Each ballast is connected to the ground and neutral
terminals. Ballasts 24 and 28 are connected to phase B
power supply and ballast 26 is connected to phase A
power supply. As a result, two of the fluorescent light
lamps 62 (1 and 2) are driven at phase B while one light
lamp (3) 1s driven at phase A.

FI1G. 8 illustrates yet another configuration in which
multiple power service modules are arranged in groups
or series as part of a microprocessor controlled lighting
system. For example, three series of recessed light fix-
tures, each having a plurality of recessed lighting fix-
tures 10(1)-10(N) are provided. Associated proximate
each senies 1s a light sensor 72, 74 and 76. These light
sensors 72, 74 and 76 feed their outputs to a micro-
processor controller 70, which controls the connection
of a main power supply 60 comprising a neutral line, a
ground hine, power supply line for series A (Ph A),
power supply line for series B (Ph B) and power supply
line for series C (Ph C). The microprocessor controller
70 controls a switch lever 78, which comprises a switch
for each of the power supply lines to series A, B and C.
The switches in the switch lever 78 are caused to open
or close under control of the microprocessor controller
70. More than one light sensor may be provided for
each series of fixtures, for example, proximate each light
fixture in a series.

Each of the series A, B and C of the fixtures, are
electrically connected to the main power supply lines 60
by established hardwire connections shown at 82, 84
and 86, respectively. Specifically, series A has associ-
ated therewith series supply lines 81 which connect to
the neutral, ground and Ph A lines by hardwire connec-
tion 82; series B has associated therewith series supply
lines 83 which connect to the neutral, ground and Ph B
lines by hardwire connection 84; and series C has associ-
ated therewith series supply lines 88 which connect to
the neutral, ground and Ph C lines by hardwire connec-
tion 86. Consequently, each fixture in series A receives
Ph A power, each fixture in series B receives Ph B
power, and so forth.

However, each fixture in each series can be adjust-
ably connected to its respective power supply lines so
that a certain one, ones or all of the light lamps in the
fixture are connected to the power supply lines, and
thus remotely controlled by the microprocessor con-
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troller 70. This is accomplished by appropnately con-
necting the primary terminal block 44 and the field
adjustable connector 40 in each fixture as shown in
FIGS. 4A, 4B, 5A, 5B and 6. For example 1n series A,
the fixture 10(1) may be configured so that two of the
light lamps are connected to the power supply line Ph A
while the other is not. These may be the outside two
lamps or any other combination of lamps in the fixture.

Moreover, each fixture may support any number of

lamps.

One application of the configuration shown in FIG. 8
18 to coordinate lighting 1n a room 1n which the series A,
B and C of recessed lighting fixtures are positioned with
series C being closest to 2 window 80. A desired light-
ing condition can be achieved in each position of a room

proximate a lighting fixture 10. Light sensors 72, 74 and"

76 detect the level of light proximate each series. Ac-
cording to the amount of light given off by each fixture
and the amount of sunlight which reaches various re-
gions in the room through the window 80, the micro-
processor controller 70 causes the switch lever 78 to
close or open one or more of its switches to cut-off or
supply power to a series of fixtures. The microprocessor
is programmed to achieve the desired lighting condition
and on this basis controls the switch lever 78. Such a
configuration can be used to maintain a substantially
uniform level of lighting throughout a room at all times
or to achieve predetermined lighting levels in a particu-
lar regions of the room at all times.

The above description 1s intended by way of example
only and is not intended to limit the present invention in
any way except as set forth in the following claims.

We claim:

1. A power service module for use in a recessed light-
ing fixture system comprising:

a plurality of ballasts;

support means for supporting said plurality of bal-

lasts;

socket means for receiving a plurality of fluorescent

light lamps, each to be driven by a respective one
of the plurality of ballasts;

terminal block means electrically connected to said

socket means and to said plurality of ballasts, said
terminal block means for electrical connection to a
main power supply and being adjustable so as to
provide single phase power from the main power
supply to said plurality of ballasts and also adjust-

able so as to provide multi-phase power from the

main power supply to said plurality of ballasts.

2. The module of claim 1, wherein said terminal block
means comprises a plurality of phase contact plugs ad-
justable so as to connect each of said plurality of ballasts
to said main power supply in a single phase configura-
tion and also adjustable so as to connect each of said
plurality of ballasts to said main power supply in a mul-
ti-phase configuration.

3. In a recessed lighting fixture system comprising a
mounting frame assembly which fits into the ceiling and
includes a primary terminal block electrically con-
nected to a main power supply, the improvement com-
prising:

a power service module having a plurality of baliasts,
support means for supporting said plurality of bal-
lasts, socket means for receiving a plurality of fluo-
rescent light lamps, each to be driven by a respec-
tive one of said plurality of ballasts, a field adjust-

able connector electrically connected to each of

said plurality of ballasts and to said socket means,
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said power service module being removably
mounted in said mounting frame assembly with
said field adjustable connector mating with the
primary terminal block for connecting said plural-
ity of ballasts to said main power supply, wherein
said field adjustable connector is adjustable so as to
supply single phase power from the main power
supply to said plurality of fluorescent light lamps
and 1s also adjustable so as to supply multi-phase
power from the main power supply to said plural-
ity of fluorescent light lamps.

4. The improvement of claim 3, wherein said field
adjustable connector comprises a plurality of phase
contact plugs and said primary terminal block com-
prises a plurality of terminal members which receive
said plurality of phase contact plugs, said phase contact
plugs being adjustable in said field adjustable connector
sO as to connect each of said plurality of ballasts to said
main power supply in a single phase configuration and
adjustable so as to connect each of said plurality of
ballasts to said main power supply in a multi-phase
configuration. |

5. In combination, a mounting frame assembly which
fits into the ceiling and includes a primary terminal
block electrically connected to 2 main power supply,
and a power service module having a plurality of bal-
lasts, support means for supporting said plurality of
ballasts, socket means for receiving a plurality of fluo-
rescent light lamps, each to be driven by a respective
one of said plurality of ballasts, field adjustable connec-
tor means electrically connected to each of said plural-
ity of ballasts and to said socket means, said power
service module being removably mounted in said
mounting frame assembly with said field adjustable
connector mating with the primary terminal block for
connecting said plurality of ballasts to said main power
supply, wherein said field adjustable connector block is
adjustable so as to supply single phase power from the
main power supply to said plurality of fluorescent light
lamps and is also adjustable so as to supply multi-phase
power from the main power supply to said plurality of
fluorescent light lamps.

6. The combination of claim §, wherein said field
adjustable connector comprises a plurality of phase
contact plugs and saild primary terminal block com-
prises a plurality of terrinal members which recetve
said plurality of phase contact plugs, said phase contact
plugs being adjustable in said field adjustable connector
sO as to connect each of said plurality of ballasts to said
main power supply in a single phase configuration and
also adjustable 1n said field adjustable connector so as to
connect each of said plurality of ballasts to said main
power supply in a multi-phase configuration.

7. A microprocessor controlled recessed lighting
fixture system comprising:

a microprocessor-based energy management system
for supplying electrical energy to drive a plurality
of fluorescent light lamp fixtures;

a plurahty of fluorescent light lamp fixtures each
comprising a mounting frame assembly which fits
into the ceiling and includes a primary terminal
block electrically connected to a main power sup-
ply, and a power service module having a plurality
of ballasts, support means for supporting said plu-
rality of ballasts, socket means for receiving a plu-
rality of fluorescent light lamps, each to be driven
by a respective one of said plurality of ballasts, a
field adjustable connector electrically connected to
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each of said plurality of ballasts and to said socket
means, said power service module being remov-
ably mounted in said mounting frame assembly
with said field adjustable connector mating with
the primary terminal block for connecting said
plurality of ballasts to said main power supply,
wherein said field adjustable connector is adjust-
able so as to supply single phase power from the
main power supply to said plurality of fluorescent
light lamps and 1s also adjustable so as to supply
multi-phase power from the main power supply to
said plurality of fluorescent light lamps.

8. The system of claim 7, wherein said field adjustable
connector CGIHpI'lSES a plurality of phase contact plugs
and said primary terminal block comprises a plurality of
terminal members which receive said plurality of phase
contact plugs, said phase contact plugs being adjustable
in said field adjustable connector so as to connect each
of said plurality of ballasts to said main power supply in
a single phase configuration and also adjustable in said
- field adjustable connector so as to connect each of said
plurality of ballasts to said main power supply in a mul-
ti-phase configuration.

9. A method for controlling overall lighting on-site of
2 recessed fluorescent light fixture system without re-
wiring basic supply connections, the method compris-
ing the steps of:

securing a mounting frame assembly into the ceiling,

said mounting frame assembly including a primary
terminal block electrically connected to a main
power supply;
providing a power service module having a plurality
of ballasts, support means for supporting said plu-
rality of ballasts, socket means for receiving a plu-
rality of fluorescent light lamps, each to be driven
by a respective one of said plurality of ballasts, field
adjustable connector means having a plurality of
contact plugs, said field adjustable connector
means being electrically connected to each of said
plurality of ballasts and to said socket means;

adjusting saad contact plugs in said field adjustable
connector means for electrical connection with
satd plurality of ballasts according to a selectively
chosen one of a plurality of possible lighting con-
figurations so as to control which of said plurality
of ballasts selectively receives power from said
main power supply;

removably mounting said power service module in

said mounting frame assembly with said field ad-
justable connector means mating with the primary
terminal block for connecting said plurality of bal-
lasts to said main power supply.

10. A system for controlling light emitted by a plural-
ity of hight fixtures comprising:

a plurality of series of said light fixtures;

light sensor means positioned proximate each of said

series Of said light fixtures for detecting the level of
light proximate thereto and providing an electrical
signal representative thereof;

microprocessor controller means connected and re-

sponsive to said light sensor means, for providing a
plurality of switch control signals, each of said
switch control signals corresponding to a particu-
lar one of said series of said light fixtures and being
indicative of whether power 1s to be supplied to
said particular one of said series of said light fix-
tures in order to maintain a desired lighting level

8

about said particular one of said series of said light
fixtures;
main power supply lines for carrying a plurality of
power supply signals;
5 switch means connected in series with said main
power supply lines and responsive to said switch

control signals for opening or closing the main
power supply lines for a particular one or ones of

the power supply signals;
a plurality of sets of series supply lines dedicated to a
particular series of said series of said light fixtures,
each of said sets of series supply lines dedicated to
said series of said light fixtures being connected to
corresponding ones of the main power supply lines;
and
wherein each of said light fixtures comprises:
socket means for receiving a plurality of hght
lamps;

driving means connected to said socket means for
driving each of the light lamps received in said
socket means to cause the light lamps to illumi-
nate;

adjustable connection means connected to said
means for driving and said socket means for
connecting the light fixture to the corresponding
series supply line to provide power to a select
one or ones of the light lamps received in the
socket means of the light fixture.

11. The system of claim 10, wherein said adjustable

connection means COmprises:

a primary terminal block electrically connected to
said corresponding series supply line;

a fieid adjustable connector electrically connected to
said driving means and said socket means and being
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> adjustable so as to power a select one or ones of
said light lamps recetved in said socket means by a
corresponding one of said plurality of power sup-
ply signals.

40 12. The system of claim 11, wherein said field adjust-

able connector comprises a plurality of phase contact

plugs and said primary terminal block comprises a plu-

rality of terminal members which receive said plurality

of phase contact plugs, said phase contact plugs being

adjustable in said field adjustable connector so as to

connect said select one or ones of said light lamps to

said corresponding one of said plurality of power sup-

ply signals.
13. A power service module for a recessed lighting

so fixture, said power service module comprising:

a plurality of ballasts;

support means for supporting said plurality of bal-
lasts;

socket means for receiving a plurality of fluorescent
light lamps, each to be driven by a respective one
of the plurality of ballasts; and

terminal block means electrically connected to said
socket means, and to said plurality of ballasts, said
terminal block means being adjustable so as to
selectively make electrical contact with a predeter-
mined one or ones of said plurality of ballasts to
thereby select which one or ones of said plurality
of light lamps receive power from said main power
supply.

14. A recessed lighting fixture comprising:

a mounting frame assembly which permanently fits
into a ceiling and includes a primary terminal block
electrically connected to a main power supply:

45
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a removable power service module comprising a tures, and a plurality of fluorescent light lamp fixtures
plurality of ballasts; support means for supporting each of which comprises: ‘
said plurality of bailasts; socket means for receiving a mounting frame assembly which permanently fits

a plurality of fluorescent light lamps, each to be
driven by a respective one of the plurality of bal-
lasts; and terminal block means electrically con-

nected to said socket means, and to said plurality of

ballasts, said terminal block means being adjustable
0 as to selectively make electrical contact between
said main power supply and a predetermined one
or ones of said plurality of ballasts to thereby select
which one or ones of said plurality of light lamps
receive power from said main power supply; and
mounting means to mount said power service module
in said mounting frame assembly thereby electri-
cally connecting a select one or ones of said plural-
ity of ballasts to said main power supply based
upon the configuration of said terminal block
means.

N

10

15

into the ceiling and includes a primary terminal
block electrically connected to a main power sup-
ply: and

a power service module removably mounted in said

mounting frame assembly, said power service mod-
ule having a plurality of ballasts, support means for
supporting said plurality of ballasts, socket means
for recetving a plurality of fluorescent hght lamps,
each to be driven by a respective one of said plural-
ity of ballasts, and a field adjustable connector
electrically connected to said plurality of ballasts
and to said socket means, said field adjustable con-
nector mating with the primary terminal block and
being adjustable so as to selectively make electrical
contact between said main power supply and a
predetermined one or ones of said plurality of bal-

15. A microprocessor controlled recessed lighting 20 lasts to thereby select which one or ones of said
fixture system comprising a microprocessor-based en- plurality of fluorescent light lamps receive power
ergy management system for supplying electrical en- from said main power supply.

ergy to drive a plurality of fluorescent light lamp fix- ok x % ¥
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